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. FAUEYEVA, M.I.; CHMENOVA, Ye.I.; SHEL'NOVA, A.K, = -
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v Ural oil-bearing reglon; Carboniferocus sadimenta] Yolgo—Ural'«
Ek:.}!ipp neftenosnaia oblast'. Kamennougol'nye otlozheniia. Leningrad,
Gos.nauchn. tekhn,izd-vo neft. i gorno-toplivnoi 1lit-ry, 195?:
287p. (Leningrad, Vsesoiuznyi neftianoi na.uchno-iasleng.:vat?izs )
skii geologorazvedochnyi institut. Trudy no.112) (MIBA 11:

(Volga Valley--Geology, Stratigraphic)
(Ural Mountain reglon--Geqlogy, Stratigraphic)
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POZNER, V.M.

1 gra th
Stratigraphy of Lover Carboniferous terrigenous formations in the

.6:892-804 0 '55.
Kama-Kinel depression. Dokl AN 5SER 104 no.6:09 (MLBA 9:3)

logo-razve—
chno-issledovatel'skiy neftyanoy geo

oty Predstavleno akademikom D.V, Halivkinym.

(Kama Valley--Geology, Stratigraphic)
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Trudy VNIGRI nc.115:232-299
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New genera and specie
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FOZNER, Eo To N -jD£4L2—d4»dL{€
w3sr/ Chemistry Physical chemistry c. 194 7
cord (14 mb, W7 - 0/25
Authors g‘ Pozner= E. I.i , and Biryukova, V, K,

. Title : iol\;bé.lity of salt in the presence of two other salts with common ion,
art 2,

Periodical ¢ Zmr, fiz, khim, 28/7, 1225 - 1227, July 195k

Abstract ¢+ Empirical equation for determining the solubility of a galt in the
presence of two other salte having a common ion with the latter, The
applicability of this empirical equation (introduced by E, I, Pozner)
to four and three-salt-systems, connected with a common ion (water),
was confirmed by the perfect analogy of the molar fractions of the
comuon ion, Six USSR references {1932 - 1954), Tablé; graphs,

Tnstitution ¢ Acad, of Sc, Uzb-SSR, Chemical Institute, Tashkent

Submitted ¢ July 25, 1953
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ZHDANOV, V.M.; LEBEDEV, D.D,; DADASH'YAN, M.A; PROKHOROVICH, Ye.V.;
POZNIAK, A.P.; FADEYEVA, L.L.

Clinical and epidemiological observations of chlldren inoculated
with messles tissue vaccine, Pediatriia 38 no.6:62-66 Je '60.
(MIRA 13:12)
(MEASLES)
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"Compulsory deliveries of claughter c2 ttle in the year 1:53", p. 1, (GOZPIDARYA
MIE3NA, Vol.5, Mo. 1, January, 1953, Warszawa, Poland)

50: Monthly List of East Furopean Accesslons, L.C., Vol. 3, No. 4, April, 1954
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VIAK. 2. SUCHOZEBRSKA, E.;
PORTYGH, I.; OKONIEWSKI, R.; AUSZKIEWICZ, ., POZITAR, .3 SUCH XA, E.;
’BISKUPSKI, E.

xp-a i or bo » 0. :4:

' Ki ik doc. dr A, Senger.
1. Z Kliniki 0rto€edycznej AM w Gdansku Kieroin

PSEUDAKTHROSIS exper)

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001342820015-5"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001342820015-5

A A Rl T A e D e S A S P e e S - B AN SR SRR R A

B s O e S T T I I T R

POZNIAK, Z.; PONTYCH, L,; OKONLEWSKI, R.; AUSZKIEWICZ, Wl,; SUCHOLEBISKA, 2.

j i dies on calluses during
rative histological and radiological stu ing
iﬁ:pzourse of fracture healing with special refefence to false joints.
Chir. narz. ruchu ortop. polska 26 no.6:673-685 '61.

y : doc. dr A.Senger.
{ 11i Ortopedycznej AM w Gdansku Kierownik 7
L2 Mimﬁmcw&s ( PSEUDARTHROSIS )
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POZNIAK, Zbigniew; DUNAJ, Weronika

IR ctured bones in the
jon of union of fra
§§t°”p§§dm3§§$i°§§2wa, Chir, marsad. ruchu ortop. pol. 28
no,3:275-284 '63.

1. 7 Kiinild Ortopedycanej w Gdansku Kierownik: doc. dr A.

Senger, (FRACTURES) (THERAPEUTICS)
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ortop. Pole 28 no,781029-1031 163

fkademii Medycznel w Gdunads

1. Z Kliniki Ortopedyqznej
{Kierownike doc. dre e Senger)e
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POZNIC, Mireslavs. TOMIC, Ljubisa; ZDRAVKOVIC, Dragan; MILENEOVIC, Miedrag;

DIKIC, Ljubinke

. lek. 88
Treatment of sequelae after deep burns. Srpski erh. celok. 1le
ne.10:973-979 0 '60.

d o
1, II Hirurska klinika Medicinakeg fakulteta Univerziteta u Beegradu
U;ravnikz pref. dr Vejislav K, Stejanevic.

(BURNS surg) (SKIN TRANSPLANTATION)
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POZNIC, M.

i S AL TR .
v Indications for alloplastic surgery in various deformities of
the face. Srpski arh.celok.lek. 83 nn.2:197-202 ¥Fedb. '55.

1. Kliniks za plasticm hirurgiju Vo jno-medicinske akademi je
JHA (Jugoslavenske Yarodne Armije) u Beogradu. Nacelnik:pukovnik
doc. dr Vinko Armeri.
(SURGERY, PLASTIC,
alloplastic substances, face deform.,indic.(Ser))
(FACE, surg.
plastic alloplastic substances, indic.(Ser))
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C, D.: BALJOZOVIC, A.
POZNIC, M.; VASILJEVIC, :
W_g.

. celok. lek.
Severe injury of the face with an ax. Srpski arh. €
83 no.7-8:860-863 July-Aug 55

Upravnik:
fakulteta 1 Beogradu.
1inika Medicinskog g
1.11 H?:u;g\:aﬁ\z 11 Hirurske klinika Medicinskog fakulte
e o} .
;toé;adu. Upravnik: Yojislav Stannjevic.

(FACE, wds & inj. sor))

ax-inflicted, surg. (Ser

v g AND THJURIES,
(douggce, ax-inflicted, surg. (Ser))
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ACCE3SSION NRi AP5025449 TU/0015/64/000/010/0328/0331
i AUTHOR: Poznic,Mﬂ__roslav (Doctor, Professor)

TIT1E: “Fieat 443 11 smciLio-tactad. infoetes |

SOURCEt Medicinskd glasnik, no. 10, 1964, 328331 ({)

TOPIC TAGS: injury, first aid

ABSTRACT: General discussion of the basie principles to be observed in maxillo-
facial woynds and -lesions such as those sustained in accidents or injuries from

- firearms: preservation of the airway, taking care that the maxillo-facial injurles
do not conceal some vital injuries and setting the bones for rapid transportation
to hospital for surgery. Orig. art. has: 6 figures,

ASSCCIATION; Storatohirurska klinika stomatoloskog fakulteta, Belgrade (Clinit
.of Dental Surgery of Stomatology Facultiy)

ENCL: 00 SUB CODE: IS

5 Tt

SUBMITTED:

MR REF SOV
iCard 1/1
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PNZKIC, Miroslav, Asist.dr.

R RSP T e
Primary plastic surgery in severe injuries of the hand, Srpski,
arh.celok.lek. 87 no.10:1274~1276 Oct, 54

1. I Hirurska klinika Medicinskog fakulteta u Beogradu. Upravnik:
prof, dr Malivoje Kostic,
(WOUNDS AND IRJURIRS,
hand,srug.,plastic reconstructionin severe damages)
(HAND, wounds and injuries,
surg.,plastic reconstruction in severe damages)
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POZNIC, Miroslav, Asist,, dr.; KOVACEY, Danica, asist., dr.;
cmiamicie pAYTOYIC, Dejan, asist., dr.

Rank's technic of tendoplasty. Voj. san. pregl., Beogr.
13 no.3-4:200-204 Mar-Apr 56.

1. I Hirurska klinika Medicinskog fakulteta u Beogradu.
Praumatoloska bolnica u Beogradu.
(FINGERS, surg.
tendoplasty, Rank's technic (Ser))
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9. Monthly List of Russian Accessions, Library of Congress, Joawry 1953, Unclassified.
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POZMOFMIRIN, F. L.

Alfalta

. o s - . Lo
Summer sowing of alfalfa with nswly-gathared szz2d. F. L. Poznokhirin. Form. bgza 35 lNo. 7,
1952,

pteno 5524 ]
Monthly List of Russian Accessions, Library of Congress, Septemuer ngghééé: Unel.
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PCOUCERLIIN, . L.

Monthly List of Russian Accessions, Library of Congress, _J:nuiry 1953, Unclassified.
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POZNOKHTRTY, F. L.
USSR (600}
Alfalfa

i jologiya no. 1,
Biological characteristics of summer sowing of alfalfa, Agrobio Yy

1953.

g g o
2 R e
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pOZNOKHINTH, F. L.

Alfalfa

i Al sul Ykhoz,  diy
i : o 1. :L-Ld. $1H
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z r sowings ol allidll
Summer ¢ g
No. 2, 1953.
June 1953, Uncl.

List of Russian Accessions, Library of Congress,

9. Monthly
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POZNCKHIRIN, P.L.

Practiﬁp;'o:olems in increasi
abock farming. Thivotnovodstvo 20 nO.

y otdelom okonomiki Ukrainskogo instit

ng the productivity of labor in live-
5:17-23 My '58. (MIRA 11:5)

uta zhivotno-

1, Zaveduyushchl
vodstva stepnykh rayonove
g—-Stock and gtockbreeding)

(Kherson Provinc
(Zaporozh'ye Province--Stock and stockbreeding)
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. RABINOVICH, V.M.,
i i lukich, kand. sel'khoz.nauk; .
_POZI-Omgid F:(;?Lz;lf.hoz. m’mk, red,; BLANINA, L.F.,, red.; GAVRILOV,
.
V.N., red.;KVITKA, s.P., teklm, red.

steppe] Kul'tura liutserny v stepi.

{Alfalfa growing in the e o
1zd-vo Ukrainskoi akad. sel'khoz.nauk, 19 e ona 15:2)

Kiev,

(Alfalfa)
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_POZNUKHOV, N. 5\

Green light to automation. 2& bezop.dvizh. 5 no,12¢1=2 lezéis
$

1. Zameatitel! nachal'nilm Otdele regulirovaniya ulicknogo

dvizheniya Gosudarstvennoy avtomobil'noy inspektsii.U..;P

Moskovskogo gorodskogo ispolnitel'nogo iondteta Moskovsi go

gorodskogo soveta deputatov trudyashchikhsya,

(Automation) - (Traffic enginesring)
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e B
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The path toward heroic deeds. Hab.i sial. 36 no.5:5 My '60.
(MIRA 13:10)
(1iozno District—-Swine-—Feeding and feeds)
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POZNYAK, A.A.

? the
Desulfuration of cupola cast iron with magnesium In >
production of low bessemer steel. Mashinostroenie no.1:113-114
Ja-F 163 (MIRA 16:7)

(Desulfuration)
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various forms of

96 1'65.
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1. Belorusskiy gosudarstvennyy universitet im. V.I.Lenina. Submi
December 1, 1964.
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- TRAEM(c : , -
';jac"Esszon NR-, P4048745 , s/oos /64/017/005fo734/0736

AUTHORS Kats. M. Let leol skiy, ’_ﬂ; pisarevskiye B Noi Eoz-:&__‘[:_

I ak, A. L.; Semenov, B.
'I.‘ITLE- Ogtlcal absorgtlon and electron pa ramagnet:.c resonance in

alkal:. halide crystals actxvated wit‘n n1cke1

» souncah Optxka i spektroskoplya, v. 17, no. 5,‘1964, 734-736

N TOPIC TAGS- alkal:. ‘halide, oPta.cal absorptxon, electron pai‘amag-
'netlc resonance, act;.vated crystal,' microwave ab.;orptlon

ABSTRACT. The electron paramagnei.z.c resonance sPectra of s:.ngle—
crystal KCl and NaCl. actxvated with WiClgp were: ‘measured- 23 functions
.. of the activator concentratlon and compared with the optiz=al absorp-

-+ tion gpectra. The purpose of the rcsearch was to ascert: in the form

- in which the. nickel enters into the NaCl crystal. whether the N].Clz '
; phase is present in such phosphors srown from a melt, and what opti- .

:;ca;a 1/3
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. at room temperature and ~2700 Mcs with the aid of a spectrometer

" ‘tion. The threshold concentration was 0.03 mol.% for NaCl and more
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Cwdess
j'ACCESSION'NR: BPA4048745 _ o | %,

“cal bénds correspdﬁd to this phase. The EPR spectra were measured

i with high frequency-modulation and automatic frequency control
| against the working cavity. The crystals measured 5 X 5 x 5 mm and
. ‘were grown from the melt by the Kiropoulos method. The activator
o covncentration,vr_anged' €rom 0.5 to 1.0 mol.%. The results show that
" no EPR is observed in NaCl-Ni crystals with low activator concentra- '

?t‘nan. 0.06 % for KCl. The microwave absorption increased noticeably
© with jncreasing activator concentration. In NaCl-NiClgy crystals
" with high activator convcentration,there is observed an NiCl, phase

. vcox;reslaonaing_ to an-optical absQrption pand with maximum at 460 nm.
' orig. art. has: 3 figures and _lv,tab'le. ' :

| ASSOCIATION: None | T : : Fa
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FOZNTAK, A.L.j TADEUSH, V.N.; IL'YUKEVICH, L.A.

Electron paramagnetic resonance of copper complex compounds in

the 8 mm, range, Zhur,strukt.khim. 6 no,53779-781 5-0 '65,
(MIRA 18:12)

1. Belorusskly gosudarstvennyy universitet imeni V,I.Llenina.
Submitted March 1, 1965,
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IL'YUKEVICH, L.A.; POZNYAK, A.L.; SHAGIS
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(MIRA 17:L)
strukt.khim. 4 no.6:919 N-D 163,

. . .
1. Belorusskiy gosudaratvennyy universitet imeni lenina.
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POZNYAK, A.P.; GROZDOVA, T.H.
Use'of respirators for artificial respiration in the asphyxia
of newborn infants in Moscow meternity homeg. Pediatriia JAS
no.11:17-21 N'62 (MIRA 17:24)

1, Iz Moskovskogo gorodskogo otdela zdravookhraneniya ( zav. -
N.S. Lapchenko) i 1aboratorii eksperimental'noy fiziologil po
ozhivleniyu organizma ( zav. = prof. V.A. Nagovxskiy) AMN SSSR.
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- POZNYAK, A.P,

New organizational forms of work in children's nol:,'clinicés;;m {])_Zdiz;triia
23 no. 5:6-9 My '60. ) . (x
(HOSPITAlS—-OUTPATIENT SERVICE) (PEDIATHICS)
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LEBEDEV, D,D.; DADASH'IAN, M.A.; BADIRYAN, L.G.; POZNY.AK AP,

Shortening the period of isolation in chickenpox. Pc(ailigrié?m)
8 n0.6:75-77 Je '€0. H
38 o (CHICKENPOX)

’ ’
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POZNYAK, A.P. (Moskva)

~Iiose swaddling of newborn infants employed in Moscow
hemes. Sov. zdrave 19 no.6:33-35 160,

maternity
(MIRA 13:9)

. O diatr Moskvy
1. Glawnyy pe (INFANTS (NEWBORN))
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POZNYAK, A.P.

New procedures inaring for children 111 with dysentery. Vop.ckh,
mat. 1 det. 1 no.4;75-79 Jl=Ag !56. (MLRA 9:9)
(DYSRNTERY)

5
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ﬂ% E,G,, kand.fiz,-matem,nauk

1
Geometry in the large. Priroda 51 no.12:52-53 D 162, (MIRA 15:12)

1. Moskovskiy gosudarstvennyy universitet im, M.V. Lomonosova,
(Geometry, Differential)
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POZNYAK, B, G Cand, Physicomszth Sci.
;2 L] L

= [OLTE ob 2 - M
Dissertation: "Infinitesimal Deflections of the Surfszces of Zero Curvature.

22/11/50
Sc{. Res, Inst, of Mathematics, Moscow Stute U. imeni,
M, V, Lomonosov.
s Vechervaya oskva
SUnn 71
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of.nyak, E G. Inﬁnitesxmal deformatxans of poiygonal
» y Akad. Nauk SSSR (NS. } 78, 205-207
(1951). {Russxaﬂ)
Let It’, II' be two parallﬂl pIanes in 3 dimensions and for
$=1,2, .-+, 7, let-S; be a piece of ruled surface. with geqer-
ators’ paraﬂel to these planes, which is bounded by two
1 generators and two curved edges Li, Ligi. By gluing the. S
" |. along the curved edges in circular order, the author obtains
a surface whose. boundary consists of two plane polygons.
He terms this surface a- polygonal trough. In the Case n=9
“he finds that the trough is rigid under infinitesimal deforma-
‘tions whose field of translation i3 single-valued on the
* edges. For general #, he studies rigidity under infinitesimal
< deformations for which the field of rotation is also single-
~{"valied on the edges. He finds that rigidity in this sense is
! equivalent to the existence of at least two sections of the ..
| trough by planes parallel to I, 1" which deﬁne nonqzmxlar "
S polygoas of nanzero area, Pmol's are omitted..
T o : L C I’auzzg (Madlson, Wis.).

Sduf;"z: :  hazthomatical Reviews .
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USSR/Mathematics - Surface Deformations May/Jum 53

"Infinitely Small Bueklings of Trough-like Channels,” E, g. Poznyak, Moscow
- 3 3

Matemet, Sborkdk, Vol 32(7h), No 3, pp 681-692

Gives an expanded exposition of results Previously presemted by the
a short note ( "Infinitely Sma1] Bucklings

au thor_fin

l k
of Multi-angular Chamnels," DANSSSR,

Vel 78, No 2, 205-207, 1951).

A mul ti-angular channel is a surface X obtained
by a successive Joining together of regular cylindrieal g
each of

ol
faces partially defined ail together, without

s
any assunption as to W—W
Gt Avnbe i o V"“‘“év"“'t{[‘\' T e .

. . (t L
® both surfaces cemsidesed ang %wo a5 to the deformatiom fields.

20015-5"
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Pogorelov, A. V. (Khar'kov), The Surfaces of Bounded Exterior

Curvature, 163
Poznyak, E. G. (Moscow). Approximation of Infinitely
Small Deformations for Spaces of Zero Curvature. 163-164

Reshetnyak, Yu. @G. Integral-geometric Method of the
Theory of Curves. 164

Reshetnyak, Yu. G. (Leningrad). Integration on Convex
Polyhedron, and Some Questions Relating to the Theory

of Iinear Inequalities, 164-165
Rozenfel'd, B. A. (Moscow). Non-Euclidian Geometry

and Simple Iie Groups. 165
Rybakov, V. N. (Moscow). Congruence Ruled Surfaces a,

and G Bundles on Surfaces. 165-166
Card 53/80
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SUBJECT 0SSR/MATHEMATICS/ Geone try

AUTHOR POZNJAK E.Go
TITLE Approximation of the jnfinitely small

aurfaces with the curvature z€Tro.
PERIODICAL Doklady Akad.Nauk 110, 511-514 (1956)
reviewed 5/1957

CARD 1/1 ¢ - 193

deformations of the

The field of velocity of an arbitrary infinitely small deformation of the
e surface 3 with zero curvature on every rectilinear generator of S
is at the same time the field of velocity of the motion of this generatoT.
This earlier result of the esuthor (uat.Sbornik,n.Ser. 32, 681 (1953)) induces
him to conjecture that the fields of velocity of the jpfinitesimal deformations
of S can be approximated by the fields of velooity of the infinitesimal
deformations of ce tain prismatoids S, which approximate ghe surface S. For a
simply connected piece of an arbitrary surface with 2zeTo curvature the
possibility of this approximation is proved. Begides the approximation of
infinitely small deformations of polygonal grooves 18 jnvestigated. The

groove is & gurface being homeomorphlc to the torus which is pasted of
cylinders the generatom o 1lel to & fixed plane. with

f which Tun para
approximative methods the total manifeld of the infinitely amall deformations
of such grooves jgs determined.

INSTITUTION: Lomonossov University, Moscow.
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POZNYAK, B.G. nd a denumerable
e 4 surface having & Bingnlﬁr p%ﬁ;ﬁm:t.nauk 12
————¥xample of a 01::: of infinitesimal bend1ngs . (MIRA 10:10)

fundamental 878
n0.3:363-367 Wy-Je 57 paces)
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1ytical functions] -matem.
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POZNYAK, B.0G.
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PODNYAK, Eduard Genrikhovich;

r Aleksandrovich; ) — Gy YEAVE £V,
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L e matemati-

1 ansly sis] Osnovy

athematice 571 p. (Kurs

Fundamentals of m C Nauka, 19 65.
analiza. Moskva, : 1 fiziki, no.
fz?esss};xc;glomatematiki i matematlchesko (ira 18:9)
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N.V.; POZNYAK, E.G.
mmov HoVas e

in the theory of
' - . . of the basic equations i cory of
i trmfg?ﬁtlgﬁssg% 137 no.1:25-27 Mr-Ap 161,
surfaces. .
. Lomonosova.

/ Moskovskiy gosudarstvennyy univefgli;ltet. im, M.V

:IL’. dstavleno akademikom 1.G.Petrovs .

e (Surfaces)
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Hilbert theorem concerning 72 0

Generalization of the }id AN 8SSR 137 no.3:509-512 Mr ‘6l i)

negative curvature, Dokl. (oEA bPred_
kovskiy gosudarstvennyy universitet im . M.V.Lomonosova.

1«';:4({2:13 akademikom P.S.Aleksandrovym.

i (Surfaces)
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Nonrigid closed polybedrons. Veat. Hosic.ume Sar.-.(im 13:10)
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3 univer-
1. Kafedra matemat ikl fizicheskogo fakui'teta Moskovakogo
siteta: (Polyhedra)
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- AUTHOR: Poznyak, E.L. -
TITLE: On the stability of rotore endowed with anisotropic properties.

- . SOURCE: Akademiya nauk SSSR. Institut mashinovedeniya. Problemy prochnosti
v mashinostroyenii. no.7. 1962, 58-74. ’

TEXT: The stability of a rotor under various kinds of action by non-conservative
forces is examined. All forces are assumed to be linear functions of the displace-
“ments, velocities, and accelerations; the rotor is assumed to be rigidly attached to
_a drive engine which exerts a moment sufficient to ensure the maintepance of a con-
stant angular velocity of rotation of the rotor. The anigsotropy investigated is that

introduced by the particular design features of the given rotor bearings and the i
. driveshaft, as well as by the applicable characteristics of the forces that arise in e
‘the motion of the rotor. The analysis stems from the approximate treatment of this C
problem by D.M.Smith (Roy.Soc., Proc., v.A142, no. 846, 1933). The rotor is re-
garded as an ideally balanced disk of mass M, placed at the center of a masslessa
circular shaft with rigidity ¢, and rotating at a constant angular velocity- The ends
of the shaft are viewed a8 supported by two identical massless flexible bearings
which have different rigidities along two principal directions. The bearings are

“T""imagined as moving with an x-wise velocity u and a y-wise velocity ¥ relative to a

" fixed system of coordinates; meanwhile the rotor moves within the moving system of

- the bea;'inga while translating along . with the bearings. The rotation of the shaft B
" Card 1/3 ‘ f
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. evokes within it isotropic internal-friction forces that are proportional to the veloc::

of displacement of the disk relative
translate with its bearings.
of the bearings,
and the force equations lead to a sixth-order

to axes which revolve together with the shaft anc
No external friction forces, arising in
are taken into consideration.

the translatior.
The differential equations of motion
equation relative to the damping coef-

ficient; application of the Rq_g_th-qugﬁts stability discriminant is so cumbersome
- that construction of the Vyshnegradskiy diagram in the plane of some two parameters

appears preferable.
approximate

findings (reference cited in Card 1/3).

Stability boundaries are found and compared with D. M.Smith's

The effect of external bearing

friction is examined geparately. A second analysis investigates the case of an un-

balanced disk, placed at the midpoint of a
‘rigid bearings and which has two different
rections.

shaft which is supported by two absolutely
flexural rigidities along two principal di-
It is shown that the uniform rotation of such a shaft is characteristic 6f
a non-concervative system in the presence of restoring forces alone
of such forces as external and internal friction,

(in the absence
circulating forces, etc.). The range

of angular velocities in which the disk performs a reverse synchronous precession

with finite amplitude is shown.

rigidity values produces two differently constituted instability regions,

- two regions may fuse into one if the external

to the anisotropy caused by peculiarities of the rotor
the properties of the forces that arise in the

.. effect of the anisotropy derived from
- Card 2/3 . L
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It is demonstrated that a shaft with two different
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but that these
friction forces are small. In addition
design and its bearings, the
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' effect of each type of force is first analyzed separately. The forces arising in the

" forces" employed jn this tensor approach are understood to be at all times perpen-
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©: motion of the rotor ina rotafing hydrodynamic or‘electro'magnetic field is analyzed; U
- The stability of the system of equations of motion can be investigated by ordinary = .- E
methods. However, in order to avoid the complexity of such an approach, the

rotor as & result of displacement, rate, and second rate are reduced to a special

form by subtracting the ordinary elastic, damping, and inertial forces appearing

' therein. The components of the resulting special forces are found by a tensor o 2

. approach similar to that set forth by the author (Akad.n.SSSR, Izv., Otd.tekhn.nauk, [
‘ WMekhanika i mashinostroyeniye,'no.4, 1966). The newly defined "circulational T

dicular to the respective displacement, velocity, and acceleration vectors. It is
‘shown that the circulational forces of zeroth order are nonconservative. The Routh-
. Hurwitz criterion is applied to the characteristic equation of such a system, and the -
.. dependence of the stability of the system on the damping forces and their anisotropy . -~
* is manifested. It is of interest to note that in certain conditions the circulational

" forces may stabilize a system which, under the action of potential forces alone, _

- would be unstable, e.g., when a strong magnetic force field acts on a rotor or when
. a significant longitudinal force obtains. There are 7 figures and 12 references {8

' Russian-language Soviet and 4 English-language). : '

e

' ASSOCIATION: None givem. . g , o . B
.','__-.'Card 3/3 ' : I ‘
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AUTHOR: Poznyek, E. L. (Moscow) o4 -5-13/25

i A T

PITLE: On the gtability of snslts beyond Lhe criticasl rotation
speed. (Ob ustoychivosti valov za kriticheskimi
skorostyami vrashcheniya) .

PERIUDICAL: "Izvestiya Alcademii Nauk, Otdeleniye Pekhnicheskikh Nauk",
(Bulletin of the Ac.8c.. Tecnnlcal Sclences Section),
1957, No.5, pp.104-107 (U.S.8.R.)

ABSTRACT: Internal friction is st present velng taken into
consideration on {he basis of two hypotheses. Focht assumes
thaet there 1is proportionality between the internal friction

forces and the deformation speed SO that the energy 1o0SS
during a cycle of forced oscillations i5 a linear function
of the frequency, & hypobhesis yhich is not confirmed by
experiment. According tu another nypothesis the energy loss
per cycle does not depend on the frequency put only on the
smplitude of the deformation. External friction is assuned
as being a linesr function ox the absolute speed of
displacement. Appiicativn of the hypobhesis of Focht to
whirling shafts (2 and %) leadsto the conclusion that

Card 1/3 internesL friction displaces the instability boundery further

swsy from the critical speed, shilst on the basis of the
second mentionsc nyoovhesis, F.il. Dimentberg (&) concludes
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On the stability of shzfts beyond the critical rotation
speed. (Cont.) 2k-5-13/25

that if the intermal friction is slight, the shaft will not
lose its stability at any speed, whilst if the internal
friction is large, the shaft will lose stability at a speed
equalling the critical one. Experimental data do not
confirm fully these conclusions and the stability of shafts
may also depend on the magnitude of the unbalance, the
position of the shaft, the magnitude of the initial impulse
etc. Chayevskiy, M.I. (5 to 9) has attempted to explain

the divergence between theoretical and experimental results,
using the second mentioned hypothesis relating to internal
friction, namely, thet the energy 10ss during the cycle

does not depend on the freguency and ,with one exception,he
agsumes a quadratic dependence of tne energy loss on the
deformation. The results obtained by Chayevskiy et alii
indicate that the stability of vertical and horizontal
shafts differ from each other and depends on the eccenbricity;
horizontal shafts may lose stability at gpeeds even below tThe
critical speed. The aubhor of this papeT criticises some of
the conclusions arrived at by Chayevskiy and his team and
concludes that for elucidating the divergence between
experimental data and theoretical conclusions it is necessery

CIA-RDP86-00513R001342820015-5"
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On the stability of shafts beyond the critical rotation
speed. (Cont.) 24-5-13/25

to change o a more accurate hypothesis on internal friction,
particularly as regards the dependence of the energy loss
per cycle on the frequency, the magnitude of the gtatic
stresses etc. and also to change over from investigating

the stability "in a small range" to studying the stability
on a larger scale", i.e. tO change over to non-linear

differential equations.
There are 2 figures and 11 references, 8 of which are Slavic.

SUBMITTED: December 18, 1956.
AVAILABLE:
card 3/3
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18(7); 25(2) PHASE I BOOK EXPLOITATION SoV/2561

Akademiya nauk SSSR. Institut mashinovedenlya

Problemy prochnostl v mashinostroyenii, vyp. 1 (Problems of
Strength in Machinery Construction, N,:'l) Moscow, Izd-vo
AN SSSR, 1958. 105 p. 3,000 copies printed.

Resp. Ed.: S.V. Serensen, Academician, Academy of Sclences,
UkrSSR; Ed. of Publishing House: V.I. Mitin; Tech, Ed.:
0.M. -Gus'‘kova,

PURPOSE: This collection of articles is8 intended for scientific
research workers and engineers concerned with problems of
vibrations in revolving shafts.

COVERAGE: This collection of articles deals with vibrations in
rotary motion. Topics discussed include the influence of
internal friction on the vibrational stabllity of revolving
shafts, nonlinear vibration of shafts beyond critical speeds,
flexural unsteady-state vibrations of a flexible rotor with

Card 1/%
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Problems of Strength in Machlnery (Cont.) S0V/2561

two equal unbalanced masses, and fiexural unsteady-state
vibrations of flexibly supported rotors, taking the gy-
roscoplc effect into account. No personallties are
mentioned. References follow several of the articles.

TABLE OF CONTENTS:

E%EEMEE%IEéEé Effect of Resistance Forces on the Stability
of Rotatln hafts
The author discusses the effect of internal friction
and similar forces (e.g., frictlon between hub and
shaft) on the stabllity of rotating shafts subjected
to very small disturbances. An experimental inves-
tigation of stability is described, and the results
are analyzed.

Bolotin, V.V. Nonlinear Vvibrations of Shafts Beyond Critical

Speeds of Rotation 25
The purpose of the investigation presented in this
article 1s to obtaln general patterns for the effect

card 2/4
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Problems of Strength in Machinery (Cont.) S0V/2561

of internal frictlion 1n rotating shafts at speeds of

rotation above the critical. The author analyzes the
rotation of a single-disk welghtless shaft vibrating

at a frequency low enough to exclude the possibility

of deviation of the disk.

Gusarov, A.A. Flexural Unsteady-state Vibrations of a

Flexible Rotor With Two Equal Unbalanced Masses
The author uses a previously obtailned solutlon for
the analysis of the transitlon through critical speeds
of a shaft with two disks of equal welght, placed
equidistant, from the supports, and having differently
located disbalance vectors. Two cases are discussed;
1) when the eccentricities of the disks are equal,
and 2) when they are unequal. The use of the results
for the dynamic balancing of flexible rotors with two
equal masses 1s explailned.

Card 3/4
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Problems of Strength in Machinery (Cont,) S0V/2561

Grobov, V.A. Unsteady-state Flexural Vibrations of

Elastically Supported Rotors, Taking the Gyroscoplec Effect

Into Account 88
This article 1s an investigation of the relationship
between gyroscopic effect and unsteady-state trans-
verse vibrations of rotors with flexible shafts on
elastic bearings during transition through critical
speeds., Two cases are treated, orein which the
elastlc supports have a linear characteristic with
equal or different radlal rigidity, and one in which
one support is rigid, the other 1s elastic wlth a
nonlinear characteristic, and the coefficients of
radial rigidity are the same.

AVAILABLE: Library of Congress

Card 4/4
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Poznyak, zduzrd Livovi wndida 307, 161-53-1-8/33
of Technical ScCiences; tifi
Worker oF

in a Magnetic Pield
nogo serdechnika v

ffauchnyye do: vysshey shkoly, Elektromekhanika i
avtomatika, - , Ur Vv, pzn. 49 - 359 (Ussi)

In this paper the oscillations of a rotating elastic rotor zre
investigated taking into account the electromagnetic forces.

A simple electromechanical model is considered in order to
specify the particular action of the electromagnetic forces.

i number of simplifying assumptions are made as they are
commonly used in the theory of an elastic shaft and in the
partinent electrical problem. Small oscillations of a massive
steel core of & spherical shape in a magnetic field are
investigated. The core is supposed to be mounted to a weight-—
less vertical elustic shaft. 1t is agssumed that the shaft
bearings ere absciuteiy rigid. The influence of the gyroscopic
effect and of the shearing forces are not taken into
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Oscillations of a Hotatiiag

fagnetic Field
consideration, The core is supposed to rotate with @« constant
angular velocity. The common flexure- und torsion oscilletions
are neglected. The displacement of the core is considered to
be small in comparison with the dimensions of the shaft and
to that of the air gap. Hence the modification of the
distribution of the magnetic induction caused by the dis-
placement of the core 1s not taken into consideration. The
firsti section is concerned with the computation of the forces
of magnetic attraction. Formula (2) is deduced and it is shown
that at small displacements x and y in comparison to A (width
of the eir gap at the zeTo position of the core ), the forces
of attraction are proportional to the displacement. They are
oriented in the direction of the displacement, that is to say
opposite to the elastic forces. In the second section the

! oscillations occurring in an isotropic magnetic field are
' investigated. It is shown that the magnetic field ceuses &

gplit-up of the critical velocity and an increase of this
velocity. The division of the critical velocities takes place
into two directions in an analogous manner to the case of a

Card 2/4 cylindricel elastic suaft rotating on elastic bearings with

3 . ~rr s« _=z_4s.8/%2
in z oy iy 16¢L‘,»C-1-GI/;/
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Oscillations of 2 Rotating Steel lore in 30/ 161 -58-1-8/33
a Magnetic Field

a different rigidity. As the center of gravity S does not
coincide with the points at which the analogous magnetic
forces are applied the amplitudes of the forced oscillations
are modified and the phase is shifted. For this reason these
points are congsidered to be coinciding. The investigation of
the oscillations in & pulsating magnetic field are the subject
of the third section. The mathematical system obtained
consists of 2 not coupled inhomogeneous differential
equations with periodic factors of a Mathieu-type. Outside
of the range of resonance determined by the perameters the
motion exhibits a character which is esgentially determined
by the inhomogeneous factor of the differentieal equation
(which represents the exciting forces).It can be maintained
that in this case the forced oscillations have frequencies
ahich are equal to the rotational speed W » the double field

frequency 2S2 and to the frequenc.=% Zgliab In the fourth

gection the oscillations in & rotating magnetic field are

jnvestigated. This case corresponds to that of & stator of
Curd 3/4 a two-pole a. c. machine. The algebraic equation (6) is
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AUTHOR: Poznyak, gduard L'vovich criaf Enginesr
Fof tne MoBcow

TITLE: gome Problems of the Stcel Core gtability in the Magnetic Field
(Wekotoryye voprosy ustoychivosti stal'nogo gardechnike Vv
magnitnom pole)

PERIODICAL: Hauchnyye doklady vysshey snkoly. Elektromekhanika i avtomatike,
1958, lr 2, PP 146 - 15¢ (USSR)

ABSTRACT : A circular magnetic field with an even ruinber of pairs of
poles is investigated. The nagnetic field rotutes in the
counter-clockwise direction at an angularl speed O .In this

f£isld there is & solid steel core of the mass . It is placed

on o vertical weightless elastic shaft naving the sare bending
strength c. The center of gravity of the core, the rotary

axis of the shaft and the center of the magnetic field are
assumed to coincide at the notionless core. The core 1is

supposed of naving come into movement by any accidentzl im-
pulse. The differential ecuntions for the movement of the center
of gravity of the core are recorded in col i coordinates

4 and v that rTotate together with the field > speed Q.
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Some Problems of the Steel Core g:-~%ility in the SCY/1€1-58-2-18/}0
Kagnetic Field

The outer and inner friction forces are not talten into

account and of the dissipative forces of magnetic origin

only those are considered that are proportion¢l o the velo-

city of disylacenent. These forces are observed in coordinates

that rotate tocether with the field. The gtability of thne

field is then investigated and it is chown that the novenent
will be unstatle in tue case of the rotational speed of the
shaft or that of the field or both of them being greater than
the critical core velocity and the forces of the external
resistance being sufficiently small. In this case, the re-
sistances of nagnetic origin and the internal friction forces
promote the "tilting" of the oscillations. The energy required
is supplied by the prinary motor and by the magnetic field.
Phere are 1 figure and 2 Soviet references.

ASSOCTATION: Kafedra elektricheskikh mashin loskovskogo energeticheskogo

instituta (Chair for Electrical Machines of the Moscow Power
Engineering Institute)

SUBUITTED: Decenber 12, 1957
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SOV/34—59—10—5/54

. AUTHOR: Poznyak E. L. (ioscow)

TITLE: The Stability of an Iron Core in a iagnebtic Field (Ob
ustoychivosti zheleznogo serdechnika Vv magnitnom pole

PERIODICAL: Izvestiya akademii nauk 355R, Otdeleniye tekhnicheskikh
nauk, 1958, N¥r 10, PP 12-17 (USSR)

ABSTRACT: The iron core (armature) of 2 motor or other such machine,

supported by 2 weightless vertical shaft in rizid bearings is

considered. The armature and field are assumed to rotate at
different (unrelated) speeds; there is an air &3P between
core and stabtor. The forces due to the position and to the
motion of the rotor, assumed displaced from the symmetrical
position by sone external perturbation? are considered in
relation to Fig.l. The first equabion on P 1% gives the
force due O position (magnetic), with the magnetic induct-
jon given as & function of air &ab by Ba.(1)s Eqs.(2) and (%)
then follow naturally (if the displacements are small). The
velocity—dependent forces are then considered, (neglecting
all but the surface layers, &S the induction in the interioT
is unknown) . The equations for the Lransverse oscillations
are then introduced, and the stability conditions derived as

Card 1/2
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S0V/24-59-3-4/33

AUTHOR: Poznyak, E. L. (Yioscow)

The Stavility of a Rotating Iron Core 1h & Magneblc Field _

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye telkhnicheskikh

nauk, Energetika i avtomatika, 1959, Nr 5, ©P 19-24 (USSR)

ABSTRACT: The problem treated by the sane aubhor in dr 10 for 1958

Card 1/2
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cf this journal ig dealt with again; in the earlier treat-
ment the damping forces were assumed %o be ones proportional
to the speed only. In the new treatment the digpipative
forces are assumed TO aprise from friction, from magnebtic
(hysteresis) causes, and from jpduced currents: these forces
are assumed %o be independent of the amplitude of the oscill-
ation, and to vary in &n arbifrary bub known W&y with fre-
quency. The theoretical treatment 15 merely & reworking of
the treatment glven in the earlier Dpaper, with tne same not-
ation. The rest of the paper deals wibth examples clossly
related to those considered in t-e earlier paper (all the
basic parvameters are the same). A few experimental results
are given ab the end of the paper, but the way (if any) in
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AUTHOR: Poznyak, E.L. (Moscow)
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TITLE: The Vibrations of BotoIs ol Boarings with Mass and

Elasticlty, Taking into Account the Dynamic Properties of
the 01l Film in a Sliding Bearing \\

PERIODICAL: Izvestiya skadenil nauk SSSR, Otdeleniye tekbnicheskikb
nauk, Meknanika 1 mashinostroyeniye, 1960,No 4, PP 103-115

TEXT: The behaviour of a rotating journal {n a bearing under
conditions of hydrodypamic Jubrication®in the 0il film 15 determined

by forees aceompanying transverse d'.iSplacementso Every diSplacgement
produces 2 restoring force and every rate of displacement; & damping b%//

force. The force and displacement componaﬁts are, 1in gacll 359y
related by a tensor with four terms. The restoring forcs {ensor can
be Tresolved :into a symmetric and a skew symmetric part. The
components of the symmetric t.ensor are the stiffnesses of the oill
film. Together with the displacement gyector the symmetric tensor
yields the olastic force veator, whose direction does not coincilde
with the displaeament vector, The skew symmetric tensor yields 2
vector which 1s always perpendicular to the displacement yeetor and
is thersefore somet imas known as the psaudomgyroscopim fOTGo. The
Gard 1/7
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Taking into Account the Dynamic Properties of the 0il Film in a
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differential equations of the forced transverse vyibrations of the
centre of the journal around a stationary point are formulated in
terms of the principal axes of the oil film stiffness. Ihe damping
forces, proportional to the rate of displacement in the oil film,
are neglected as insignificant. However, the pseudo—gyroscopic
forces have a somewhat similar of fect. When they are absent,
resopant vibrations occur at shaft speeds corresponding to the
natural frequencies based on the journal mass and the two oil film
stiffnesses along the principal axes. When the pseudo—gyroscopic
forces are present, three cases are distinguished. In the stable
case, there are two speeds of resonancse. The pseudo~gyroscop1c
forces do not 1imit the amplitude at resonance. The two Tesonant
speeds 1ie just inside the interval between the resonant speeds
which apply 1in the absence of pseudOngyroscopic forces. Between
these resonant speeds, the journal performs an inverse synchronous
prscession. In the limiting case, the two critical speeds join
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into one and the amplitude grows indefinitely. In the unstable
case, the journal centre performs a direct synchronous precesslion.
The amplitudes are 1imited because, in this instance, the pseudo-
gyroscopic forces act as damping forces. Maximum amplitudes ocour
gear the single eritical speed of the limiting case. At largs
values of the pseudomgyroscopic forces, the natural frequencies of
the system cubstantially differ from those derived without taking
the pseudOwgyroscopic forces into aceount, Therein lies the
difference compared with ordinary damping forces. Wwhen the pseudo-
gyroscopie force is poslitive, the displacements lead the forces in
phase, which constitutes another difference compared with damping
forces, In modern turbines and turbine generators, operating at the
fundamental and several higher critical speeds, the bearing mpounting
stiffness 1s commensurate with the stiffnesses of the rotor and the
oil film. & representative system 1is a circular rotor with uniform
stiffness and mass distribution supported on two bearings eack
having 2 concentrated mass and a stiffness equal for all transverse

Card 3/ 7
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directions, The oil film stiffness with two principal values lies
between the rotor and the bearing mass. The pseudo-gyroscopic

forces are ignored for simplification since thelr qualitative effact
has already been discussed. Selecting a rectangular coordinate

frame transverse bto the rotor axes and colneiding with the principal
directions of the oil film stiffness, assuming an unbalance in a
single plane uniformly distributed along the rotor, which unbalance
is expressed by a gertain eccentricity, and considering separabely
the cases of symmetrical and skew-symmetrical unbalance distributions
in relation to the middle of the rotor length, the differential p*/
equations of motion of the bearings and of the rotor are set up.

The boundary conditions are stated separately for the symmetrical
and the skew-symmetrical modes of vibration. The solutions for the
foreced vibrations along each of the transverse coordinate axes arse
formulated. The effoct of a bearing with mass and elasticity acting
through an oil film is equivalent to that of a bearing with two
different dynamic stiffnesses in mutually perpendicular directions.
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The condition of an indefinite rise of amplitude yields the eritical
speeds, which are found separately for the symmetrical and the skew-
symmetrical modes of vibration. Fig 3 chows in non-dimensional form
the natural frequencies derived by this procedure. They are
referred to the pnatural frequency of the same Totor on rigid hinged
supports. The frequency 1s plotted against the non«dimensional Lk/
atiffness of the oll f£ilm with the non-dimensional bearing stiffness
as a parameter (both referred to the rotor stiffness). All values
apply to a bearing mass equal to 20% of the rotor mass (said to Dbe
typical of modern turbo-generator rotors). It 1s shown that the
effect of the oil film on the second critical speed (skew symmetrical
mode) is greater thanp on the first (symmetrical mode) . With
diminishing film stiffness, both speeds tend to z8To. With rigidly
mounted bearings, +the system becomes a rotor on elastic massless
supports. A discussion is given of the case when the equivalent
masses of the bearings in the two prineipal directions are different.
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Formulae are given by which the propertles of the oil film can be
derived from measurements, during rotation, of the absolute
displacement of the bearings and the relative displacement of the
rotor journals against the bearings. The magnitude and effect of
the genuine damping force is as yet unknown. Reference is made to
experiments carried out on the balancing rig of the "Elektrosila"
works with a Totor welighing 43.4 metric tons on two supports with
journals of 40 cm diameter and 40 cm length. The bearing clearance
was 0.3 mm. The operating speed of the rotor was to be 3000 T.p.m.
The analytically derived critical speeds for the rotor on rigid
bearings without oil film were 1250 and 4000 T.p.m. respectively.
Taking into account the bearing stiffnesses and masses, and the oil
f£ilm stiffness, the fundamental eritical speed splits into two,
namely 797 and 1120 T.p.M.s designated horizontal and vertical,
respectively, acecording to the approximate direction of the max imum
displacement. The second critical speed of 4000 r.p.m. split into
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1765 and 3060 r.p.m, respectively. These computations were made
with the help of stiffness values derived from measurements of
journal and bearing displacements in rotation., The measured values
of the actual critical speeds agreed with the critical speed values
predicted by the above procedure within a few per cent.

There are 5 figures, 1 table and 12 references: 10 Soviet,
1 German and 1 English,

SUBMITTED: December 26, 1959
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TITLE: The Calculation of Critical Speeds of Large Turbo -
Alternators with the Aid of Digital Computers

PERIODICAL: Vestnik elektropromyshlennoati. 1961, No.2, pp.1-8

TEXT: Two difficulties arise in the determination of critical
speeds of large machines; firstly, that the values of the various
constants to be used in the computation are not always accurately
known; and, secondly, that for shafts with many rotating masses

and bearings, the numerical computations become exceedingly lengthy.
The authors have solved the second problem by using a computer. For
large machines the analysis should take into account the 'elasticity’
of the oil films in the bearings as well as the masses of the
bearings and the elastic constants of their anchorages. These
elastic constants are usually different in the horizontal and
vertical directions. On the other hand, the analysis can assume
that the shaft is everywhere truly circular, and may neglect forces
along the shaft, and gyroscopic effects. The analysis depends on
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finding two modes of oscillation of the stationary shaft in two
independent directions (corresponding to the horizontal and vertical
elastic constants of the bearings); then the critical speeds of the
shaft will be equal to the frequencies of these two modes. The
partial differential equation for a shaft in oscillation is:

2 2 2
() Byoat) L, 8 [pp b)) o, (2)
at2 3x2 3x°

where x is the distance along the shaft, p{x) is the mass/unit
length of the shaft at point x, EI(x) is the stiffness at point x,
y{x,t) is the deflection of the shaft at point x and time t.

The general solution of Eq.(2) is of the form:

y(x,t) = y(x) cos £lt (3)

where £X is a critical frequency of speed, With this general
solution we can derive an ordinary differential equation:

2 2
.3-2 [EI(x) i—’-éx—)l- uﬂzy(x) = 0. (4)
dx
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and, with the aid of the differential relations

an

— » g—l:: e‘ (5)
dx Vi

dx

i 5 is the shear force;, 8 is the

M is the bending moment; V is e

ZQE;: of the shaft, we can express Eq.(4) as two separate second
order differential equations:

2

ay _d0 M (6)
2 = dx -~ EIX
dx

and 2

2
4H . o= uQy. (7)
dx )
The boundary conditions for the solution of these gwofezzatlgn;tcan
i i i t the end o e shaft;
d by considering the bearings a ;
:;e::p:::sznitgally two unknowns at each end. From many possible

methods of solution, the following was chosen: Egs. (6) and (7) are
Card 3/7
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approximated by finite difference expressions, A value of frequency
w which is within the range being investigated, but is not, in ]L
general, equal to a critical frequency, is selected, and the
equations are solved twice. For the first solution, one of the
unknown boundary conditions at the left hand end of the shaft is
given an arbitrary value of 1 and the other is made equal to O.
For the second solution, these boundary conditions are reversed. A
linear combination of these two solutions is examined to see whether
it msatisfies the boundary conditions at the right hand end of the
shaft. This will not, in general, be the case; for the boundary
conditions will only be satisfied if ® = £1. In general, therefore,
a function ¢ (w), which has the properties that

(1) = 0, and P2+ ). da- s o0

is calculated. Starting at the low end of the frequencies to be
investigated; the equations are solved and (@ calculated for steadily
increasing values of ww. The presence of a critical speed in the
neighbourhood of the current value of w 1is detected by a change in
the sign of ® (w).  The exact value of the critical frequency can
Card 4/7
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then be located by searching between the last two values of w with
successively smaller increments or decrements in . A root is
found by one of two criteria: a) that ‘Am\( €, or b) that l@(w)!(el.
In the actual example solved, the shaft is represented by a finite
approximation consisting of a number of masses connected by a
flexible but mass-less shaft, Using recurrence relations for
variables such as the shear force and bending moment at the

position of the i-th mass in terms of these variables at the (i-1)th
mass, and the constants associated with the (i-1)th mass, the finite
difference equations can be solved: for example, the recurrence
relation for the shear force at the i-th mass is:

2
Vi = Vit miaYia® (1)

where m, is the mass of the i-th mass, and Y is the deflection )L
of the shaft at the i-th mass. The recurrence relationships take

a slightly different form at the positions of the bearings.

Whenever a value of Q is determined by this system, a calculation

of the actual deflected form of the shaft is made. The critical
speeds of a large turbo-generator shaft about 29 m long, comprising

card 5/7

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001342820015-5"



4

A,

"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001342820015-5

P o '?W&i’&"?{%ﬁ B o S P D S R LA T

$/110/61/000/002/001/009 /
The Calculation of Critical Speeds.... E035/ES517

a 3-stage turbine and an alternator rotor, and supported on seven
bearings, were computed on a "STRELA" ((TPEJIQL ) computer. The
shaft was considered to consist of 122 masses, and the finite
difference equations were solved in a corresponding number of steps.
The flow chart for the calculation is shown in Fig,3. In the range
of speeds investigated, O to 3800 r,p.m,, the shaft was found to
have 5 critical speedsfor vertical oscillation, and 6. for horizontal
oscillation, One of the vertical critical speeds (2850 r.p.m.) was

quite close to the running speed of the shaft (3000 r.,p.m.). Two of
the critical speeds, including this one; were mainly due to
oscillation of the rotor; and not the turbines. A separate
calculation involving only the rotor showed that its own critical
speeds were little affected by the presence of the turbine, The
entire calculation took only 10 to 15 minutes, There are 4 figures,
2 tables and 7 references: 5 Soviet and 2 non-Soviet.

SUBMITTED: May 12, 1960
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